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US 2001-341856P P 20011221 
A cationic cellulosic fiber contg. between 1 and 30 cationic groups and 
between 0.1 and 20 aldehyde groups per 100 anhydroglucose units is a 
suitable basis for producing paper and tissue products without the- 
necessity of using non- biodegradable cationic polymers as wet strength 
additives. The cationic cellulosic fiber can be obtained by oxidn 
. of the fiber to introduce aldehyde groups, followed by reaction of part 
of the aldehyde groups with a nitrogen -contg. reagent such as betaine 
hydrazide hydrochloride. The fiber is advantageously combined with an 
anionic polymer such as monoaldehyde carboxyl- starch or with anionic 
cyclodextrin. 
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Oxidized cyclodextrins contg. an av. of at least 0.5 carboxyl 
group and/or at least 0.5 functional group selected from aldehyde groups 
and aldehyde -derived groups per mol . can be used as complexing agents, in 
particular in odor control for hygiene products. A fragrance component 
can be incorporated in the oxidized cyclodextrin and released 
when in use, and, in addn. or alternatively, the oxidized 
cyclodextrin can absorb undesired odor components during use. 
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Carbohydrates having primary hydroxyl groups, such as starch and 
cellulose, can be selectively oxidized to carboxylic 
carbohydrates by oxidn. with mol. oxygen, using a nitrogen oxide 
such as a nitrite salt, as a catalyst. The reaction is advantageously 
carried out in a dehydrating solvent such as coned, phosphoric acid. 
Thus, adding 500 .mu.L 65% nitric acid and 50 mg Na nitrite to a dissoln. 
of 2.5 g potato starch (15.4 mmol anhydroglucose units) in 50 mL of 85% 
H3P04, exposing the resulting mixt . to 0 and oxidizing gave 
oxidized starch with degree of oxidn. (Blumenkrantz 
method) 40 and 50% after 24 and 96 h, resp. 
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, used as catalysts 



in oxidn. reactions are recovered from oxidn. 

reactions by hydrophobic interactions with polymers, such as XAD resins, 
.beta. -cyclodextrin or silica gel. Thus, potato starch in water was 
treated with 4-acetamido-TEMPO and NaOCl at pH 8.5-9.5. The reaction 
mixt. was run through a column of silica gel, eluted with water. The 
6-carboxy starch was eluted first, followed by the 4-acetamido-TEMPO which 
could be recycled without loss of activity. 
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Starch, amylopectin, inulin, pullulan and Me . alpha . -D-glucopyranoside (Me 
.alpha. -Glcp) were oxidized by 4-acetamido-2 , 2 , 6 , 6- 

tetramethylpiperidine-l-oxyl (4 -AcNH-TEMPO) as the mediator and peracetic 
acid or monoperoxy sulfate (Oxone) as the regenerating oxidant. The 
conversion of primary ale. groups to the corresponding carboxyl groups 
proceeded with high yield and selectivity, provided that NaBr was added as 
co-catalyst. The mass mol. distributions of the oxidized 
polysaccharides indicated that no major depolymn. occurred during 
oxidn. Oxone appeared to be the most efficient oxidant as the 
reaction rate was 25 times higher than that of peracetic acid in the 
oxidn. of Me . alpha. -Glcp . However, oxone produces a larger amt . 
of waste as byproduct than peracetic acid. 
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AB The invention pertains to a process for producing oxidized 

cellulose having a high mol. wt . , by pre-treating cellulose in a non-alk. 
solvent for cellulose so as to lower its crystallinity , and- then 
oxidizing it using an oxidizing system predominantly 
oxidizing the 6-hydroxymethyl groups or the 2 , 3-dihydroxyethylene 
groups to carbaldehyde and/or carboxyl groups. The oxidizing 
agent is preferably a nitroxyl compd. (TEMPO) or periodate, and the 
product is useful as a water -absorbent . Thus, a phosphoric 
acid-regenerated cellulose (2 g) was suspended in water, TEMPO (40 mg) and 



NaBr (1 g) were added. Sodium hypochlorite (2 M) was added in 2 mL 
portions to a total of 12 mL. The pH was kept at 10.5 by addn. of 0.5 M 
NaOH (total addn. 20.3 mL) . The temp, was kept at 4. degree, during the 
reaction. The total reaction time was 5.5 h. The oxidized 
product was completely water- sol. Na borohydride (100 mg) was added to 
reduce aldehyde groups. The product was then isolated by pptn., washed 
and dried under vacuum at room temp, (yield 2.2 g) . The oxidn. 
degree of the product (based on sodium hydroxide consumption) was 85%. 
The product consisted of one monodisperse fraction with an av. mol . wt . of 
410,000. The oxidized cellulose was dissolved in water (10% 
soln.), the pH was adjusted to 4.5 and butanediol diglycidyl ether was 
added (10 mol% ). The crosslinking was carried out at 50. degree, for 20 
h. The obtained gel was dried at 100. degree, in a fluidized bed dryer, 
reswollen in excess water and dried again. The particles were ground to 
100-800 .mu.m particles. The absorption under load in synthetic urine was 
11 g/g- Crosslinking with divinyl sulfone resulted in even better 
performance than with butanediol diglycidyl ether. 
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AB Primary hydroxy 1 groups in a substrate having both primary and secondary 
hydroxyl groups can be selectively oxidized to carbaldehyde 
and/or carboxyl groups by contacting the substrate with a cyclic nitroxyl 
compd. in the presence of a peroxosulf ate as a co-oxidant and by carrying 
out the reaction at a temp, below 30. degree, and at a pH below 9. The 
process is halogen- free and metal -free and is esp. suitable for 
oxidizing polysaccharides. Thus, 3.0 g potato starch was 
gelatinized in 200 mL deionized water at 95. degree, with effective mech. 
stirring and to which 61 mg 4-acetamido-TEMPO was added and dissolved. 
The soln. was cooled on ice and the temp, was maintained at 
. ltoreq. 10 .degree . throughout the reaction. The reaction was initiated by 
the addn. of 11.38 g Oxone (i.e., 2 mol HS05-/mol primary ale), which was 
added under mech. stirring in small portions throughout the oxidn 
. to minimize unwanted side reactions. After each addn. of the acidic 
oxidant, pH was raised to 8 . 2 and then kept const, by the addn. of 0.5 M 
NaOH using a pH stat app. After completion of the reaction (8-10 h) , the 
remaining aldehyde intermediates were reduced to the starting ale. using 
150 mg of NaBH4 . After one hour, pH was adjusted to .apprx.6.0 with 0.5 M 
HC1 and the reacted polysaccharides were pptd. in 
filtered off, and re-dissolved in 50 mL of water, 
were f reeze-dried. The conversion of the primary hydroxys to carboxys was 
estd. by 13CNMR to be 60 mol% . 



2 vol . of ethanol , 
Finally the materials 
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AB Spent periodate, used in the oxidn. of starch, was regenerated 

and recovered by reacting the periodate with at least an equimolar amt . of 
peroxosulf ate . Thus, a periodate soln. was used to oxidize 
potato starch to dialdehyde starch and treated with Oxone to give 
periodate suitable for further oxidn. of starch. 
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AB The invention pertains to a process for producing oxidized 

cellulose having a high mol . wt . , by pre-treating cellulose in a non-alk 
solvent for cellulose so as to lower its crystallinity, and then 
oxidizing it using an oxidizing system predominantly 
oxidizing the 6-hydroxymethyl groups or the 2 , 3 -dihydroxy ethylene 
groups to carbaldehyde and/or carboxyl groups. The oxidizing 
agent is preferably a nitroxyl compd. (TEMPO) or periodate, and the 
product is useful as a water absorbent. Thus, a phosphoric 
acid- regenerated cellulose (2 g) was suspended in water to which TEMPO 
mg) and NaBr (1 g) were added. Sodium hypochlorite (2 M) was added in 
mL portions to a total of 12 mL. The pH was kept at 10.5 by addn. of 0 . 5 
M NaOH (total addn. 20.3 mL) . The temp, was kept at 4. degree, during the 
reaction. The total reaction time was 5.5 h. The oxidized 
product was completely water-sol. Na borohydride (100 mg) was added to 
reduce aldehyde groups. The product was then isolated by pptn. and dried. 
The oxidn. degree of the product (based on NaOH consumption) was 
85%. The product consisted of one monodisperse fraction with an av. mol. 
wt. of 410,000. The oxidized cellulose was dissolved in water 
(10% soln.), the pH was adjusted to 4 . 5 and butanediol diglycidyl ether 
was added (10 mol%) . The crosslinking was carried out at 50. degree, for 
20 h. The obtained gel was dried at 100. degree, in a fluidized bed dryer, 
reswollen in excess water and dried again. The particles were ground to 
100-800 .mu.m particles. The absorption under load in synthetic urine was 
11 g/g- Crosslinking with divinyl sulfone resulted in even better 
performance than with butanediol diglycidyl ether. 
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AB Water-sol. or water-dispersible polymers (and cationic derivs.) having a 
mol. wt. .gtoreq.800, contg. .gtoreq.5 aldehyde group s /mo 1 . and .gtoreq.l 
carboxyl group /mol., the ratio of aldehyde groups to carboxyl groups being 
>0.75:1, are used as a wet strength additive in paper making. Thus, 
dialdehyde starch (100% oxidized) was prepd. and slurried in 100 
mL water and tissue hand sheets using 10 mg/g additive and 10 mg/g 
polyamide polyimide epichlorohydrin adduct, showing wet strength 3.2 Nm/g; 
vs. 2.5 Nm/g using polyamide polyimide epichlorohydrin adduct only. 
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A simplified process for oxidizing starch and other 
polysaccharides in an aq. soln. or suspension using hypochlorite in the 
presence of a catalytic amt . of a nitroxyl compd. (e.g., 
2, 2, 6, 6-tetramethylpiperidine-l-oxyl) is described. The oxidn. 
process is bromide-free and is carried out at a pH between 7 and 9.3 and 
at a temp, between 15 and 25. degree.. 
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AB The present invention relates to a polysaccharide having functional 

groups, wherein said groups are aldehyde groups formed at positions C2 
and/or C3 as well as at position C6 of the anhydroglucose units of the 
polysaccharide chain. Preferably, the polysaccharide is a cellulosic 
fibrous material, the primary and secondary hydroxyl groups of which are 
at least partially oxidized to aldehyde groups by means of TEMPO 
oxidn. and periodate oxidn. The invention also relates 

to a paper or nonwoven comprising the above polysaccharide. According to 
the invention a relative wet strength of greater than 10% can be achieved. 
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CASREACT 135:122663 
Primary hydroxyl groups in aq. starch, pullulan and Me 
.alpha. -D-glucopyranoside were oxidized to the corresponding 
carboxylic acid functionalities by TEMPO- (4-X) -derivs . using sodium 
hypochlorite as the primary oxidant. All the combinations of substrates 
and nitroxyl radicals resulted in stoichiometric conversions, and the 
selectivity for oxidn. of primary hydroxyls was high. Some 
depolymn. occurred throughout the oxidn., esp. when 4-acetoxy 
and 4-mesyl-TEMPO were used. The pH window of the activity of the 
inexpensive 4-acetamido-TEMPO was found to be substantially lower from 
that of the other tested TEMPO-derivs . ; thus allowing milder reaction 
conditions. At pH 8, the rate of oxidn. was ca. two times 
higher when 4-acetamido-TEMPO was used compared to the other catalysts. 
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AB The invention concerns a process for oxidizing a primary ale. 

such as a carbohydrate using an oxidizing agent in the presence 
of a catalytic amt. of a di-tertiary-alkyl nitroxyl, wherein the ale. 
oxidized using an oxidic compd. of a period 4 or 5 metal having an 
oxidn. state of a least +3 as an oxidizing agent, for 
example manganese dioxide. 
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Periodic acid is regenerated and recovered from a spent iodate soln. 
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AB 



by 



reaction with at least an equimolar amt. of a hypohalite in the presence 
of a water-miscible org. solvent, K+ or divalent cations (esp. Ca2+, 
Mg2+) . The periodic acid is suitable for oxidn. of 

carbohydrates to dialdehyde carbohydrates, e.g., starch to dialdehyde 
starch, a wet strength additive for paper. Dialdehyde starch can be 
further oxidized to dicarboxy starch, a sequestering agent . 
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A process for oxidizing cellulose, in which a nitroxyl compd. 
such as 2, 2 , 6, 6-tetramethylpiperidin-l-oxy (TEMPO) is oxidized 
using an oxidizing agent in the presence of a complex of a 
transition metal such as Mn, Fe, Cu, and a complexing agent such as a 
polyamine, or an oxidative enzyme, and the resulting nitrosonium 
ion is used to selectively oxidize the cellulose 

6 -hydroxy- methylene groups to carbaldehyde groups and carboxylic acid 
groups . 
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AB A cellulose-contg. fibrous material is prepd. by oxidizing 

hydroxy groups at the C(6) of glucose units of cellulose into aldehyde 
and/or carboxy groups, and used to prep, paper or nonwoven products, esp. 
tissue products. The paper or nonwoven products display excellent 
strength properties. Thus, bleached hardwood sulfite pulp was treated for 
60 min under acidic conditions with 4 -hydroxy -TEMPO (1.00 g/50 g dry 
fibrous material) using 5% of 13% NaOCl as a primary oxidizing 
agent, and used to prep, test sheets (basis wt . 80 g/m2) having wt . 2.56 
g, breaking strength 23.94 (dry) and 4.687 N/15 mm (wet), tear length 
1980.1 (dry) and 387.7 m (wet), and rel . wet strength 19.6%, compared with 
3.04, 18.48, 0.151, 1285.7, 10.5, and 0.8, resp., for a nonoxidized pulp. 
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AB A novel oxidn. product derived from a carbohydrate contg. 

1, 2- dihydroxy ethylene groups in its repeating units, can be obtained by at 
least partially oxidizing the carbohydrate 1, 2-dihydroxyethylene 
groups to dialdehyde groups, and oxidizing a part of the 
aldehyde groups to C02H groups . The oxidn . product has a 
regular structure with alternating CHO groups and C02H groups in a ratio 
of about 1:1. It can be further transformed to an amino- substituted 
oxidn. product by reductive amination of at least a part of the 
remaining CHO groups. Thus, starch was oxidized with NaI04 and 
the resulting starch dialdehyde further oxidized with Br (in 
situ generated from NaBr and AcOOH) to give starch comprising 0.7 C02H and 
1.2 CHO groups per monomeric unit. 
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AB The title derivs. are prepd., wherein .gtoreq.l -CHOH or -CH20H group per 
10 monosaccharide units is converted to a group having the formula 
-CH2A[NH(CH2)nCHRlCO]mOH, wherein m = 1-10, n = 0-4, A = a direct bond or 
a (poly) aminoalkylene group, Rl = H, carboxyl, or C1-C4 alkyl optionally 
substituted by OH, MeO, SH, MeS, substituted mercapto or dithio, amino, 
guanidino, guanyl, ureido, carboxyl, carbamoyl, Ph, substituted Ph or a 
heterocyclic group, or, if n .noteq. 0, Rl may also be an amino. Other 
both carboxylated and aminated carbohydrates are equiv. to the derivs. 
defined above. These derivs. are useful for binding transition metals, 
e.g. before bleaching of pulp. Thus, a chelating agent was prepd. from 
oxidized starch, aspartic acid, and Na cyanoborohydride . 
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AB Primary ales., esp. in carbohydrates, can be selectively oxidized 

to aldehydes and carboxyl ic acids in a low-halogen process by using a 
peracid in the presence of a catalytic amt . of a di-tertiary-alkyl 
nitroxyl (TEMPO) and a catalytic amt. of halide. The halide is preferably 
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bromide and the process can be carried out at nearly neutral to moderately 
alk. pH (5-11) . The peracid can be produced or regenerated by means of 
hydrogen peroxide or oxygen. The process is advantageous for producing 
uronic acids and for introducing aldehyde groups which are suitable for 
cross linking and derivatization. 
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AB The invention provides a process of producing a superabsorbent 

polysaccharide deriv. by oxidn. of a . alpha . -glucan, glucomannan 
or galactomannan to introduce aldehyde functions; the oxidized 
polysaccharide subsequently being reacted with sulfur dioxide or an equiv. 
thereof to produce a hydroxysulf onated polysaccharide. The polysaccharide 
may be crosslinked before or after the oxidn. The preferred 
polysaccharide is starch or guar. Thus, 10 g starch was suspended in 14% 
sodium sulfate soln. and was crosslinked with 0.1% epichloronydrin. After 
20 h the product was isolated and washed, then treated with 96% ethanol 
and acetone and dried in vacuum oven. The dried material was suspended in 
250 mL water and 6.6 g sodium periodate was added and the mixt . was 
stirred for 20 h to obtain an oxidized product with a 50% degree 
of oxidn. The product was collected by filtration washed, 
dried, and freeze -dried. To a suspension of 1 g of the dry material in 20 
mL of water, 1.6 mL of 39% sodium bisulfite soln. was added to obtain a 
gel which was pptd. in 96% ethanol and then collected and dried. The 
product had a free swelling capacity of 1.0 g/g. 
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AB Filters for water purifn. can be cleaned by treatment with a 

calcium- binding agent, preferably followed by catalytic oxidn., 

for example with hypochlorite in the presence of 2,2,6,6- 

tetramethylpiperidine-N-oxyl or a similar nitroxyl . Another oxidn 

. system is with H202 in the presence of a transition metal complex with a 

cyclic polyamine. The calcium-binding agent can be a 

dicarboxypolysaccharide, a phosphate, or a polyacylamine (e.g., EDTA or 
NT A) . In particular, dicarboxyinulin, optionally in combination with a 
zeolite, can be used as calcium- binding agent. 
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Autocatalytic oxidation of primary hydroxyl 
functions in glucans with nitrogen oxides 
de Nooy, Arjan E. J.; Pagliaro, Mario; van Bekkum, 
Herman; Besemer, Arie C. 

Department of Biochemistry, TNO Nutrition and Food 
Research Institute, Zeist, 3700 AJ, Neth. 
Carbohydrate Research (1997), 304(2), 117-123 
CODEN: CRBRAT; ISSN: 0008-6215 
Elsevier Science Ltd. 
Journal 
English 

The selective oxidn. of the primary hydroxyl groups in the 
glucans cellulose, amylose and pullulan with nitrogen oxides has been 
studied. The polymers were dissolved in 85% phosphoric acid and sodium 
nitrate was used as the stoichiometric oxidant. A catalytic amt. of 
sodium nitrite was added to reduce the induction time. With this reaction 
system, where the oxidizing nitrogen oxides are formed in situ, 
the primary hydroxyl groups could be completely oxidized (> 95%) 
to carboxylic acids. Undesired ketones due to secondary hydroxyl group 
oxidn. were subsequently reduced with sodium borohydride. Esp. 
for the . alpha. -glucans, this oxidn. -redn. sequence of secondary 
hydroxyl functions apparently gave epimerization. Degrdn. of the polymers 
was slow provided the oxidn. was performed at 4 . degree. C. 
Thus, pullulan with <Mw> .apprxeq. 170 kg/mol yielded a polyuronate with 
<Mw> .apprxeq. 100 kg/mol. A study of this reaction system with 
.beta. -cyclodextrin as the substrate clearly showed that the reaction was 
autocatalytic. 
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On the use of stable organic nitroxyl radicals for the 
oxidation of primary and secondary alcohols 
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Journal; General Review 
English 

A review with >111 refs. on the oxidn. of primary and secondary 
ales, with nitroxyl radicals. A variety of stoichiometric and catalytic 
methods is discussed, with reactions in org. solvents, under biphasic 
conditions, and in water. Mechanistic studies and general exptl . 
procedures are included. The high regioselectivity for the oxidn 
. of primary ales, that can be achieved in the presence of secondary ales, 
is emphasized. 
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TITLE: Complexation of Lnlll and Call Cations with 

3, 4-Dicarboxyinulin and Model Compounds : Methyl 
3,4-Dicarboxy- . alpha . -D-f ructofuranoside and 
3 , 4 -Dicarboxynystose , As Studied by Multinuclear 
Magnetic Resonance Spectroscopy and Potent iometry 
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Complexes of Lnlll and Call cations with 3 , 4-dicarboxyinulin (DCI) and 
model compds., Me 3 , 4-dicarboxy- .alpha. -D-f ructofuranoside (DCF) and 
3, 4 -dicarboxynystose (DCN) were studied using multinuclear magnetic 
resonance spectroscopy and potentiometric methods. Complexes of the model 
compds. with Lnlll ions provided a feasible way in which to study 
complexation phenomena of the dicarboxyinulin/Call system using NMR 
techniques. Information on complex geometry was derived from the effect 
of Lnlll ions on chem. shifts and longitudinal relaxation rates. 
Metal-ligand stoichiometrics of 1:2 and 1:1, in which the ligand 
coordination was tridentate as well as tetradentate, were found. 
Potentiometric measurements carried out with Call yielded information on 
the stoichiometry as well as the cooperativity of metal ion binding by the 
ligands . 
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Carbohydrates having a primary OH group, e.g., starch (I), inulin, and 
fractions and derivs. thereof, are oxidized by hypohalite in the 
presence of a catalytic amt . of di-tert-alkyl nitroxyl, esp. 
2, 2, 6, 6-tetramethylpiperidin-l-oxyl (II), in an aq. medium at pH 9-13. 
The catalytic amt. of nitroxyl is preferably 0.1-2.5 wt . % (based on the 
carbohydrate) . The oxidn. affords products having a high 
content (>90%) of carboxyl groups, without significant chain breakdown. 
Thus, a 4% soln. of NaOCl was adjusted to pH 10.8 with HC1, cooled to 

0. degree., and added all at once to an aq. soln. contg. water- sol. potato 

1, II (1 wt.% based on I) , and NaBr at 0. degree.. The percentage uronic 
acid formed was a measure of the selectivity of the reaction, and anal, 
showed a 96% yield. 
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Selective oxidation of primary alcohols 

mediated by nitroxyl radical in aqueous solution. 

Kinetics and mechanism 

de Nooy, Arjan E. J.; Besemer, Arie C. ; van 
Bekkum, Herman 
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AJ, Neth. 

Tetrahedron (1995), 51(29), 8023-32 

CODEN: TETRAB; ISSN: 0040-4020 

Pergamon 

Journal 

English 



AB The kinetics of the TEMPO-mediated oxidn. of Me 

.alpha. -D-glucopyranoside to sodium Me . alpha . -D-glucopyranosiduronate 
were studied. An intermediate was found which was identified as the 
hydrated aldehyde. This was oxidized in the same manner as the 
ale, with pseudo first order rate consts. ratio Kobs, ald/kobs, ale 
.apprxeq. 7. The reaction mechanism is discussed with emphasis on steric 
factors and compared to literature data. Two different reaction pathways 
are postulated; under basic reaction conditions via a cyclic transition 
state and under acid reaction conditions through an acyclic transition 
state . 
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Highly selective nitrosyl radical -mediated 
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Elsevier 
Journal 
English 

CASREACT 123:33535 

With catalytic amts. of 2 , 2 , 6 , 6-tetramethyl-l-piperidinyloxy (TEMPO) and 
hypochlorite/bromide as the regenerating oxidant in water, primary ale. 
groups in glucans and derivs . thereof were rapidly and completely 
oxidized. For pyranosides, selectivity was higher than 95% and no 
side products could be detected with 1H and 13C NMR or with 
high-performance anion- exchange chromatog . (HPAEC) . The optimum pH for 
the reaction was between 10 and 11. The oxidn. was found to be 
first order in TEMPO and Br-. The oxidn. method can be applied 
to det. the amt . of primary ale. groups in water-sol. glucans; for 
pullulan, a proportion of 70% and for dextran, a proportion of 3% primary 
ale. groups was found. 
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The hypochlorite oxidation of inulin 
Besemer, Arie C; van Bekkum, Herman 
TNO-Nutrition, Zeist, 3700 AJ, Neth. 
Recueil des Travaux Chimiques des Pays-Bas (1994) , 
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The oxidn. of inulin with hypochlorite in the presence of sodium 
bromide as the catalyst has been investigated. The main objective of this 
study was to establish the calcium-binding properties of the product, 
3, 4 -dicarboxy- inulin, and to optimize the reaction conditions. The 
polycarboxylate products are obtained in high yields (80-95%) and exhibit 
good to excellent calcium- sequestering properties. Typical values for the 
sequestering capacity (SC) of dicarboxy- inulin, prepd. from chicory- inulin 
with av. degree of polymn. (DP) 10, are 2.0=2.3 mmol Ca/g. Dahlia inulin 
(av. DP 30) yields an even better performing product (2.5 mmol Ca/g). 
Hence these materials are potential candidates for replacement of the 
often used co-builders in laundry detergent formulations, e.g. 
polyacrylate . The most suitable conditions for the reaction with bromide 
as a catalyst are found at pH 10 . Without catalyst good results are 
obtained when the stoichiometric amt . of NaOCl is added at once to the 
inulin soln. and the pH is kept at 9 . 
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The catalytic effect of bromide in the hypochlorite 

oxidation of linear dextrins and inulin 
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Journal 

English 

bromide in the hypochlorite oxidn. of 



amylodextrins (short chain amy lose) and inulin on the reaction rate was 
investigated. Both in the linear dextrins and inulin oxidn., 
the rate increased linearly with the NaBr concn., which proved its 
catalytic effect. The origin of the catalysis is the rapid Brl-/0C11- 
conversion. The 2nd-order rate const, of the reaction carbohydrate + 
HOBr/OBrl- . fwdarw. polycarboxylates + HBr/Brl- was detd. at pH 9.0 and 
294-298 K. The activation energy for the oxidn. of 

amylodextrins amts. to 67 kJ.mole-1. The highest rate was detd. at pH 
8.25. The reaction rate was almost independent of pH in the region 
8.5-9.5. Because of the simultaneous occurrence of Br, Br31-, hypobromous 
acid, and hypobromite in the pH region investigated, it was difficult to 
elucidate the oxidn. mechanism. 
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Dicarboxy- starch by sodium hypochlorite/bromide 
oxidation and its calcium-binding properties 
Besemer, Arie C; van Bekkum, Herman 
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Journal 
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Various aspects of the glycolic oxidn. of the glucose units of 
starch with stoichiometric amts. of NaClO using NaBr as the catalyst were 
investigated. The main objective of the study was the optimization of the 
reaction conditions for the prepn. of dicarboxy-starch and to establish 
the Ca sequestering capacity of the material. The products, 
polycarboxylates, were obtained in high yields (90-95%), and they had a 
sequestering capacity . ltoreq.1.4 mmole Ca/g, which was somewhat higher 
than that of the materials obtained in a noncatalyzed oxidn. 
This was attributed to the fact that the reaction with NaBr may be carried 
out at higher pH (>9.0) than the noncatalyzed reaction and that a 
relatively low concn. of NaClO could be maintained throughout the process. 
In this way, the decompn. of HC10/C101-, esp. occurring at high concn. of 
HC10 at low pH (6.0-8.0) was prevented. Other advantages of this 
procedure were the colorless appearance of the materials and the higher 
reaction rate. The feasibility for large-scale prepn. followed from the 
results of a few exploratory expts., including an electrochem. prepn. 
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AB Polydicarboxysaccharides are prepd. by oxidizing polysaccharides 

in the presence of hypobromite and/or hypoiodite in low concn. The method 
gives high yields of dicarboxy product during short reaction times. The 
product has high Ca- and Mg~binding capacities and a white color and is 
useful as a phosphate substitute in detergent compns. Thus, a soln. of 
7.1 g amylosedextrin in 150 mL water was treated with 0.3 g NaBr at pH 
7.5-9 with 55 mL NaOCl soln. (contg. 0.10 g active Cl/mL; added at 2 mL/5 
min) to prep, a dicarboxy amylosedextrin. 
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Glucose-based polysaccharides such as starch and derivs. are selectively 
oxidized (esp. in an electrochem. cell) in the presence of 
complexing substances {e.g., C4-20 alkanoic acids and C3-C19 
alkanesulfonic acids) to prep, polyglucuronic acids which have a high 
content of glucuronic acid units and are useful as complexing agents, 
carriers, stabilizers, soly. improvers, etc. Thus, 160 mg 
.beta. -cyclodextrin was oxidized in an electrochem. cell in the 
presence of 100 mg lauric acid to give a polyglucuronic acid. 



